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w m m 

[oooi] *mwi-z. M&mi%®m^y*i/v&&&&w<Dmmjm\z.Mu xmtmz 
[0002] -vyjwMt&ti* -toy^^/H^^v ^ot, m&nm*?;— n^<v=«y© 

[0003] v^v'^^^tLT^ Mg-Al^ , Mg-Al-Zn^ % Mg-Th-Zn^ , Mg-Th-Z 
n-Zr^, Mg-Zn-Zr^, Mg-Zn-Zi- RE(#±SK*)5R^©JEfc#3R©^feas 

^b^iff^Xt^SOtt^W-rS^^V^^tL-C . Mg-Zn-RE Cffir± 

[0004] ^fP^l:#fF3238516^#(BIl) 
#fF3Citfc2 : #fF2807374-8-^# 

#fF;£ifc3 : #M2002-256370^# (#f^^fSffl, 3lJ&#l) 



BEST M/aii ABLE COPY 
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[0005] VfrVte&b, t»<DMg-Zn-RE^-a-&-m, m^T^/V^T^Vt^MiPc 

[0007] W tt±SB© i5**WSr#itL-CJfc$tbfct>©-C«)t) , S ttt4, 

[0008] ±IE^M^^:i-Sfcfe . «§K t!l«Si*6gS^i*5«H4^^V!>A^I4, Zn£ 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

[0009] Klff SiiSSfttfWlBtt^^^^tt, ZnSraDK^^U Dy, Ho& 

mAf&*bi®0. atbttTIB^d) - (3) S^Sffe-t-^Sr#«i:i-5„ 
(1)0. 2^a^3. 0 
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(2) 0. 2^b^5. 0 

(3) 2a-3^b 

[0010] K^^mMm^r^^^Mt, Zn&aJDK^-^U Dy, HoR 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

coon] *mwim%m&mmm&^y*^'?j*&&te. zn*aw^%*gm^ d y , ho& 
m^^^^m^m^mmnii^n<>t^(Dmmur.m^ nmz&\, ^xh 

(1) 0. 2^a^3. 0 

(2) 0. 2^b^5. 0 

(3) 2a-3^b 

[0012] izmzn&&^mvk^?*isv^&^ zn£aj3§^%^u Dy, hor 
^Mg/5^^i9, atbnrm^(i)-(3)^mtc-r^^>^^m^m^m. m 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 
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(3)0. 5a-0. 5^b 

[0013] K&zmmmm^y^v^&te, zn& a j&*%&mu d y , h 0 r 

(1) 0. 2^a^3. 0 

(2) 0. 2^b^5. 0 

(3) 2a-3^b 

[0014] tfHBftJ^W«S«it*B^>¥^#f*0. 2 ^ m^XT^, MIE^^/I 

[0015] ^sssgft^ssfiHSfe^^-^^^i^v >-c> fuiEiit^px^ra 

[0016] £fc, ^BJ^5i«3KSi««0tt^^v'^^^*5V>T, «frfB4wfc<£t>l« 

fflffi, JffctiU ECAE, 5ISdWX % l&ig, 7V* % feat, fttf % FSWaPX&tKLttk 
[0017] &fc, *»MtJ:«5iiS3^iiS«9^^>^^^*5V^, MfBMifebnX&fT 
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[0018] ff5fcJSl6 

v\ 

(4) 0^y^4. 8 

(5) 0. 2^b+y^5. 0 

[0019] *fc, {C#§J^^i^?2H4^^V^A^^*5V iulBMg^Yb, Tb 

, c(iTIE^:(4)^(5)^m-r^^W*bVN 0 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0020] *fc, *mWlzm%m&&mm&^*i/V^&Mc&\,^X, ttflEMg^La, Ce, 
Pr, Eu^t5Mmd^to^^^$tt§^<tt>ia<D^^^tfr-cmT-%^ 
#U c{iTIE^;(4)^^(5)^fc^^^0*bV\ 

(4) 0^c^3. 0 

(5) 0. 2^b + c^6. O 

[0021] Mm JV) tit. CeRXfl.a^^tT^WC(D^±m7cm<Dm^- 



[0022] f&3fcJSl9 

*mwK&%M&mmm&^y^>VJ*&&Km^x^ ftrieMg^Yb, Tb 

. La, Ce. Pr, Eu^t/Mm^^^S^^^$tb6^<^ia(Z)7cm^fh-e 
dM^-%^U c&tfdteTiB^ (4) - (6) £riW;£LV \> 

(4)0^c^3. 0 
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(5) 0^d^3. 0 

(6) 0. 2^b + c+d^6. 0 

[0023] 

^mK^mm&Mm^^^^^n, zn«rajRK^%-^ru d y , h 0 r 

tfMefrbf&V, a^bfiTiE^d) - (3) &mtiirZb$:!&WlbirZ> 0 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[0024] 4&m \Z.&%nfemMm&*y*i'f7^<Mt, Zn^am^%^U Dy, HoR 

tfMzfrhtiM. a£bteTfB5£(l) - (3)^mtiir^t^mt-r^ 0 

(1) 0. l^a^3. 0 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

[0025] J*&&\^ Zn£aJj^%^irU Dy, HoR 

^^^^^^m^m^mm^^b\z.^X^y^^<Dm^m^m^ MIS 

j*mRxPMmmmmmi£m&mirz>^b$:immbirz> 0 

(1) 0. l^a^5. O 

(2) 0. l^b^5. O 

(3) 0. 5a-0. 5^b 

[0026] K^mkmMm^^f^^^M^ ZnSraM^ro^U Dy, HoR 

t^Er^^^^^^^$^^^<^lS^)5c^^f|--^bM^-%-^WL, m& 
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m^^^^mm^^w)ir^tizxr>x^iy^M^<Dmmm^m. tarn 

(1) 0. l^a^3. 0 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

[0027] ^^>m^mmm^^>^^^ zn^ a m^%^mu d Yn hor 

mmm*M.m\\T.\z.£o mi\^tzmmw^.m^m, mmmmw-r.m\^mm&n 
otc&ommuum^ nmz&\ ^xhcpm^^^^mRx^Mmmmmm 

(1) 0. l^a^S. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[0028] #dspj icmzm&mn m^y^^^^. zn£ajj§c^-%-^u Dy, hos. 

mi£%>%mm\\jLK£<9 mitumim^m^m, mumm\\^m^m%m*ft 
otc&(DmmuT.m^ %mz%$\ ^xhcpm^^^^nRx^Mmmmmm 

(1) 0. l^a^3. 0 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

[0029] &tc. izm%m&m^m&^?'*^j±&&iz&\, vr, mmhcm^-w 
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^VJ*m<D¥-i%*mteO. 1 ix m£k±XhZ>Zb*m?ilA\ 

[0030] *fc, if-mn^^mmmmm^^f^^^M^^x^ mmMmmmmm 
&te<Di&&m<Dfcmftmtf5%&±xh%^btim-£^\ 

[0031] *fc, *mM\cmzmmmmm^y*i/VJ*&&\z$o\,^x^ mm^<bhm 
m(Dmmm<D^wm / ^m^o%mAo%)^yx^^b^mi^\ 
*mwim%m&&m®&^y*^vj*&&fc&\,^x^ mmmmuji^ 
if mu ecae, si^nx, m^, m^. m?, Fswtoj:Rn^tib(Dm<9 

[0032] *fc, ^ig^^i^^ffiiatt-x'^v^^^^vNT. ttrisiimiPX^tT 

^^v^-a^^i mmmmnj:%n^fcm<Dm&mmosx\Tx$>z>z.b 

[0033] ^0J^#5ft^]^la^^>^^^^V vf, i&IEMgtJlY*3«J;t^ 

/^fc^Gd^fh-ey^ro^L, y «TIB^ (4) RXf (5) ^^1"^ ^ nSifeX 
e£b<5 0 

(4) 0^y^4. 9 

(5) 0. l^b+y^5. 0 

[0034] *mmz&zm&mmm&^y*^j*&&fc&>\,^x, tfrieMg^Yb, Tb 

, cteT!E5£(4) RX$(5)%mtc1-Z.bj)W^\ 
(4)0^c^3. O 
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(5)0. l^b + c^6. 0 

[0035] Ifcfc, temZl%&&m&&'*ry*i'VJ*&&Ki3\, vf, fijfBMglCLa, Ce, 

Pr, EnRX^Mm^h^m^bm^n^ti:<thim<D^m^^c^%^ 
mU cf*TIB^(4)^(5)^fci-^75W*bV\ 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0036] Km^^&Mm^^y^^K^ m lEMg^Yb, Tb 

s La, Ce, Pr, Eu^t^Mm^^^5P^^51^$^^^<i:^iao^^^tf--e 
dm^%^U c&.tfdte:T!E5£ (4) - (6) Sriifc-rr t riWlfcLl \ 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. l^b+c+d^6. 0 

[0037] £fc, lzm%mffi&mm&-*y^>VJ±&&fc33\, n"C. ffrlEMg^AU Th. 

Ca. Si. Mru Zi\ TL HL NK Ag x Sr, Sc. B, Sru Au, Ba, Ge, Bi, Ga % In 
, Ir, Li, Pd, SbRtA^^^^ll^^il^$^^>^<^ia^5c^^tfTOJ^ 

[0038] ^§^(-#>5i«^Si«l?ltt^^v'!>^^(OM5t*'^^, Zn«raig^%^WL 
, Dy, Ho^tmr^^^5P^^^^$tbS^^<^iacD7U^^tf-Tbig^%-^ 
^L. mm$Mgfrb&*), atb«TlE^:(l)-(3)^/5ii-e^>'>A^^5t 

(1) 0. 2^a^5. O 

(2) 0. 2^b^5. O 

(3) 0. 5a-0. 5^b 

[0039] ±m<D^mKm^m^m^v^^^^(Dm^mKXM, 
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^m\z.^Mmmmm^^^^^(Dn^mz.^x\^ mm 
^^^^m^m^^iMtmmmmaii^^Jin^ m ^ mm^y 

^mm^^M3^mmm^^^^^(Dm^m^^^xn, mm 
Mmnjim&tfF%jLM<D& k % mmmmnum imtim&mirj:m&m\\vxh 

&V\, Z.(Dn(D^MM^m^ ^^150^-450^ Ma^ra^i5)—i5oo^ 

[0040] *mwicmzm&mmmm^y*^vj*&&<Dmm%m^ zn% a w^%^mv 

(1) 0. 2^a^3. 0 

(2) 0. 2^b^5. 0 

(3) 2a-3^b 

[0041] f^§S3^Jft|a^^V!>A^(DM^^^*5V vC, StrfBM 

g^Yb, Tb, Sm^tmdd^^^^^JR$tl,^^<^ia05u^^tf^c 
J0K^%^U cteTIE5£ (4) RZF (5) Sr^c-f ^ th -*SmX3bZ> 0 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0042] *fc, «ipj! izm%mmmm&^*i/VJ±&&<Dm&xmz#>\, miem 
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&ft-Vcm*%ismU cteTIE5£ (4) JRXfi (5) &mtc1rz.bb BTtE-efeSo 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0043] £fc, #38 W ^««i«3l«ii5l8tt^^^ A^©3K3g*SsK:*5V vr* ffirfBM 
m?%^U La, Ce, Pr, Eu, MxnRX$Gd*>*bteZmfrbMfc£tlZ'Pf3:<bi>l 

u<D7tm&&tYX'dm*%&mu c&^dttTias: (4) - (6) ^rt-r^^ Rrtg 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. 2^b + c+d^6. 0 

[0044] *&mm%nmmm&^y**svJ>.&&<Dm^mz, zn«rajD§^%^L- 

^gP^Mgd^^9, a^b«TIE^(l)-(3)^ffifc-r^^>^^^it 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[0045] *m£imzm&&mm&^y^>vj*&&<Dm^m^ zn^m^%^\^ 

, Dy, Ho^T^rd^>fc^^^^^$tT,5^^<^l@^5c^^tf^bJ^^%^- 
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(1) 0. l^a^3. 0 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

[0046] ifcfc, «§K Kl«*l*!Mimtt^^^#AOK3ft*«feiC*5V vr, 

gKYb, Tb, Sm^t^Ndd^^^^^*R$^^<^lS07C^^tfT*c 
Jj§^%^flf L, cteT!E5£ (4) (5) S^-t-ifcfe -tSmX'&Zo 

(4) 0^c^3. 0 

(5) 0. l^b + c^6. O 

[0047] £fc, #3BK ^#^i^5S^i«|5H4^^^^^^(D$git^')fel-*5V NT, ffjfBM 
g^La, Ce, Pr, Eu, MmRTfGdfabt£&mfrbm&&tl%'Pte<bhin<V7cm%: 

^tf-ecj®^%^L-, c«ria^:(4)^t^(5) Sr^fc-f^^ Rrt6-e*>s 0 

(4) 0^c^3. 0 

(5) 0. l^b + c^6. 0 

[0048] £fc, #389§ ^^!^S«f0tt^^V^A^<D$iat^&^*3V v<\ MiEM 
g(£Yb, Tb, Sm&tmd*^*S^*^^$tl^^^<a:t>ia<©7n*^tf-T?c 
DK^/o^TL, La, Ce, Pr, Eu, Mm&tJRGdd^S^36^3^$tbS^J5:<i:t>l 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. l^b+c+d^6. 0 

[0049] ^««itS^Si««9tt^^^A^©5i5t^feti:*5V N ~C, ffjIEM 

g^Al, Th, Ca, Si, Mn, Zr, Ti, Hf, Nb, Ag, Sr, Sc, B, C, Sn, Au, Ba, Ge 
, Bi, Ga, In, Ir, Li, Pd, SbATWi>*bt£&mf!>*bmfc£tlZ&t£<khlM<Dtt 
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[0050] i&m \z.&%nfamMm^?*^v&&&<DM^mz.&\ ^-c, mmm 

tfcbPXte, mm, ECAE, 3I&7JPX, TV*, ^at, fttf, FSW7JPX 

RXF^*hb<DmM^j)\\JL<Dolb'ptJ:<bb— ^&ft?h<DXfoZ>Zbh~*jmx$>Z> 0 o 
ifjlEiltk&PXte, J£@, fttUU ECAE, 3lgt7JPX, iSgSg, TV*, ftif 

, Fsw^pxo5*>^T^m^^^-frT^ pil6-efe^ 0 

[0051] «|PJ }^^^5^^«P^^>^^^^3t^^^V vC, MiEM 

tfc!)PX?rtf5^Oim^*«l5^Tt?*)^-^^0*b<, .tW^U/^Mte 
lO^TT'fc^o *fc. HffIEil+fc!JPX^fT5^OlllIfcfc«9O^*{i0. 002^X4. 6 

[0052] mMmtn, mm^tet* (Dmmmz iot^t^w^v 

[0053] {fib, ^^^(Dmmm^i^jm^nm^m^m^^^^^m 

#tth HI, ZfU^ ECAEft^£fflVNfct>OTfc3 0 @>fb^#t-«. ffiM, 

If m, ECAE, $§H£, :7V*. FSW^^^jgfflbTt^V\ £ 

[0054] ^#§i^^i^^tt-^^^^^^«^?&^*5v mmm 

m^tt^xzbic^ttzzb&x^Zo 
[0055] \z.&%nmmmm^y**^vj*&&<Dmm^mzte\ >t> huiei^ 
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[0056] i&m \mzmmmnm&^y*is?j>>&&<DM&J?mz$5\, >r , mmm 

[0058] sir. *mw<DmM<Dtemiz.-o\,^xmmirz 0 

^±m^m^Y. Dy, HoRxm^b^m^hm^M^<thim<D^ 

[0060] *7t, «^«3«e«3t*S^§tl^»3g^^^Sflr5-fc^or^^?^<D 

ztKXox^ ^^mfttewmttxn&ntt^m&tett^x, ^mmm-nt 
[0061] Mmmmmmmm^ir^m^mmQjLir^tizx^xMmmmmmm^i(D 
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[0062] m&xtem&^tcMmmmmM&ma^y^y&nm^&thx^^ z.<d 

[0063] £fc, hcp^^^^^^^i^^^O^^tP^^^J:^^^^^^^^ 

[oo64] mm<D^mi) 

[0065] z.<D^s?*^vj±&&<Dmf$.ffimn. m8iz.mirA-B-c--D-R(Dmxmt?%&m 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

[0066] ^r±^7n^^Dy, ttoRT$Erfrbft%mfabm]fc£tl&lXfe2)^±<D^m 

X&%m&<D^y*isVJ±&&\Z.%>^X\^ Y$o£Tf/iZ.tcteGd&&$tXy 
m^/o^m^Xh &< , y teTfB5£ (4) (5) £^c-r^tf W£LV \, 

(4) 0^y^4. 8 

(5) 0. 2^b+y^5. 0 

[0067] m%j<D<smmi&5mir%£k±xhz>b, mm\>k (x&mm tmrirz>mfa&& 

b, mm®, (xfemm ^mr-r^m^h^hx^ 0 
[0068] ttm%i(D^mmfto. 2m*%*m. xteft±M7cm<D^mm;tf&%Yxo. 2m 
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<D<£m&<DT!&&o. 2m*%tu ^±m^m<D^$Y^m(Drm^o. 2^% 
[0069] mt2txm&<Dm±&m&&o. 2-1. m*°AK&^xmmizfcz>o 

[0070] *Hlfe<©^1ft©Mg-Zn-RE^^^>^A^-Ctt % fiMUc:3OT<D^*£ 

TV J;90*U, >«a^«5BB tbTttTIBS: (1 ' ) - (3 ' ) £$tfct^OTfc5 0 
(l')0. 2^a^3. 0 
(2')0. 2^b^5. 0 
(3')2a-3^b 
[0071] (mM<DJ&M2) 

&L£tlZ>lXfe2£JL_k<D5i,mXh<0^ $&45cMX*. YK Tb. SmAtmeW^SW* 

[0072] rO^^^A^^Mj&fSffli^ ffi#&^#*&ajj|C^%£U lXfi2J^_h(D 
^r±^7C^O^#*^ff-eb®^%irU lX«2W±(D^47C^IO'^tf^« 
%cig^%ti-^^ N a, b&tfcttTIB^d) - (5) Sfllfc-rtO&fcS. 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. Sa-O. 5^b 
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(4) O^C^3. 0 

(5) 0. 2^b+c^6. 0 

[0073] m&0>is#m&5m*%skTb'rz>m&* ixte2&±<D%?±M7tm<z>-$m&ft 
SUc*©^**^#w-eo. 2i^^%^_ht-r§as«. ^*6<D^ii:i^#-efc5 

[0074] *nM<Dtem<OME-Zn-BE^y*~>VJ*&&lZ&^Xi>. &&&&iZ&W& 

tv >5as % ^m^tfsmtvxtiiT^a y ) - (5' ) &«fci-t><z>-e&5 0 

(l')0. 2^a^3. 0 
(2')0. 2^b^5. 0 
(3')2a-3^b 
(4')0^c^3. 0 
(5')0. 2^b+c^6. 0 
[0075] mM<DMM3) 

tR$tL51Xf*2^±05c^-efe«9 > 045c3gtt % La x Ce, Pr, Eu, Mnx&TJ*Gd/^£> 
*S»d^SlR$tL«lXW:2W±<07c3ff-Cfc5. ft, Mm(vr^;v)i:ii, Ce 

[0076] ^^MO^^J;S^^v">A^om^f5ffl«, Zn<D^M^aW^%tU 
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(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0077] m®t<D^mm&m*%&LTt~rz>mm, ix^2&,±<D^±m^m<D^mm^ 
m^m^^m^tYxo. 2mT%M±t-rz>m&te. mm<D^mibmmx^ 

[0078] *mM<DMn<DMgr-Zn-KE%k^iy* is? fc*5V vCfc , I^£#t£{-1>#£- 

StffB#±^7cm^Dy, Ho&TmrfrbftZmfabmfc£tlZ>lXfe2SX±<D 
7C^^fc^#^^^iX^^^m^ffl^HtflE^: (1) - (5) ZmfcTb<Dbls 
TV i«90*LV ^l^fflirLT teTfE5£ (1 ' ) ~ (5 ' ) ZMtc~fh<DXhZo 

(l')O. 2^a^3. O 

(2')0. 2^b^5. 0 

(3')2a-3^b 

(4')0^c^3. 0 

(5')0. 2^b+c^6. 0 

[0079] mm<Dj&n4) 

bmVl£tlZ>lXte2M±<D7zmX*foy, m5^mit. La. Ce, Pr, Eu, MmlWd 

frbte%mfrbmfc£tizixfe2u±<D7i.mxhz> 0 
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[0080] Z<D^S*i/&J*&&<amtimWti. ZnCD^mM^am^XtU lXfe2£k_k<D 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. 2^b+c+d^6. 0 

[0081] #±«tc^, ^45n3d Jt^55n*^tf-^#aSr6. om^%£XTb~rz>mm 

[0082] *mmmm<DMgr-Zn-KE^J?*i/V f^V >Tt> , ^fe#t£fc*&»S: 

Tc^T^sm^^^^^A^om^ia^BulB^: (i) - (6) &mtdrb<Dbi, 

TV ^tfS, «t«90*LV ^l^tSffl^LTfiTIB^: (1 ' ) ~ (6 ' ) &ffit£+bWlbZ>o 
(l')0. 2^a^3. 0 
(2')0. 2^b^5. 0 
(3')2a-3^b 
(4')0^c^3. O 
(5')0^d^3. 0 
(6')0. 2^b+c+d^6. 0 
[0083] (mM<DJ&M5) 
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\ZMe&M^fc^y^VJ*&&&mfhfiZ> 0 <&U MefiAl, Th, Ca, Si, Mn, Z 
r, Ti, Hf, Nb, Ag, Sr, Sc, B, C, Sn, Au, Ba, Ge, Bi, Ga, In, Ir, Li, Pd, Sb 

[0084] mn<DMM6) 

^y*^j*&&mm.m\mmm&m*M\^xhfk\\ ^m^M 
[0085] ffi^y*isv&&&ffi&mzMmaj:&ft% ^<Dmm\\ji(D^mtvx 

te, #!lX.k£}¥WU ECAE(equal-channel-angular-extrusion)*PXfe, JE®, ^IScS. 
t^«SSg, FSW(friction stir welding;JH^#^)*PX, TV*, *E3t. fttf , rfrfb 

#mb^^iltfe!JPX^fT5#^», $¥ffil^&£250 < CJU±500 , CE*T£U If 
[0086] ECAE^PXScte, t^lili©— *t>i***#A«7^«)l!:x^fe^«|Sfg^|^ 
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mmmzj&tizto^x&&RTmmmfrfcj&M&*nttm^3bz> 0 ecae<d 

^mWctVXm— 8s<X$m?iV\t\ £Wt.\^<te3~5/<XX&Z> 0 ECAEC^B 
XP#<DMSte250t^X500r ^T#W£LV \ 

[0087] frmzxzmmnjL&mm&n, mmn&^25ox:!^±5oox:s^rtu mr 

[0088] 5I^PX^j;6Mtt^PX^fT5^«, %\mnttft?Wk<DUm&250X;SX±.50 

sir, HtffB^^px<D*px*^5%^x-cfc^r ^aw^bv \ 
[oo89] mm^y*i/v^&&m&mz.ft?mm)\\r.}^ m&tctxDmm&o. 002.^x4 

fcfc9tf>^*^0. 002^X4. 6&TX»&^XB^mnO£kTX~hZ>^b&£<0m-$. 
LV\ 

[0090] ft, ECAEjJDlOlfttO. 95—1. lS/m^fe?), #!lx.i:fECAE;tJPX£r 16(11=?? 
otzWr&<n%&^AfeO. 95X16 = 15. 2^«9,ECAEiPX^r8IUfTore:#'^©i^ 
fg-ftfciO. 95X8=7. 6£&5 0 

*fc, If ttjUjPXO^*}^ If ttJUfc^2. 5(D|§^0. 92/m-efc«9, If WUfc 
^4<D#^U. 39/IUT^, If ttJbH:^iO<Z)#^2. If fflUt 

^20<D#^2. 995/IUt?fe«9, If ffiLit^50(D#^3. 91/tsJ-efc^ If ttlb 

w:^ioo(D#^^4. 61/nrefc 1 ^ if tttutauooo(D*§-a^6. 90/hj-c&5o 

[0091] XlS^^^^^^^^^^M^PX^fTofcM^PX^^. SfiKl 
, HfflBhcp«^^^A^(D^^^2 J um^X-efc«9, Hff|B^Jl»iaS* 

#co^^A«ir#^^b, ^(Dy^j^L^xm.^n^^n(D^m.m^o. 
05nmsx±x&z> o ?>yj>mmz&\s^xnm&'&&&3:^^K ^mmmmmm. 
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[oo92] mmnmMmmM&ft&&te<th~mzm&xtem&isX\,^ 0 mmm 

T^&s^aw^u^ *fc, HfffBiitfe!jpx^i«hcp-Mg^#i-^ 0 iutBMtfcfjpx 
[0093] ttrie^^^^il^^Mt^ 

hx&z> 0 

[0094] ^o^a^of^^iitfcdpx^^ov^ft, ^s^^tfj^iitfeljpx^;^ 

x-efe9. mm-^mmmmm^m^mnmm. 2 M mg±«o 
s«5t+a<D^^rt fctifc&ta^^&j^^fcu z.<D7>yj»m$f-xwLfe£ 
ti^^n^mnnm. 05»mu±x&z> o 7>yj*mmz.&^xfem&&m. 

[0095] MIBftJS»i«S*^<D^<^-|fB^ftXOTftLTV^ 0 MfaM 
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[0096] ±fBHJfe©^1»l-6lJ:«ttbtf , ^*V*^&©tfcfcUtji§i& 0!l*Lfc£!&&R. 

[oo97] mmmmD 

[0098] ^<D^y**sVJ*&&<Dfm&&mn, El9^^-rA-B-C-D-E(D^T*|St?fSIS 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[0099] %±m5nm^Dy, Ho^tmrd^^^^^$ttSlX«2^±<D5c^ 

^rb-cb j§k , y rar (4) rx? (5) wifcuv \ 

(4) 0^y^4. 9 

(5) 0. l^b+y^5. 0 

[0100] mm<D^m&5m*%&.±X'3bz>b, mzM&ixnmmtmT-t-z&fa&ib 
[0101] *fcM#&o^^r*^o. xtt#±^*<^#*#£-w--eo. 
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o 

[0102] imRxfmv£(Dm±temm$o. 5-1. sm^/o^m^xmrn^^o m&sm 

fatf&zfiK z<Dmm<DM&xhmM£Vi>mmRx?mm&%^ir 0 ^t, *m 
m<D^m(D^^>^^^if^m^(D^mM(D^m^M^<xo. im^% 

[0103] ^mm<D^m<DMgr-Zn-RE^^^9^^X^ tfJ^U^f5ffl<D#^*^ 

%mx^^<D^^^j^^(Dm.^mm^mm^ (1) - (3) s^n^-rto^u 

TV ^tf^ J;t90*LV^^fSgB^b-CfiTiB^:(l ' ) - (3' ) «#tfc-t-t>tf>-C*>5o 
(l')0. l^a^3. 0 
(2')0. l^b^5. 0 
(3')2a-3^b 

[0104] mn<Di&m8) 

Mg, ZnRXfi%±mtt^tt47G&±<&&&VlbQ, %t±M7tmte. Dy, Ho& 
tJ ? Er^^5^^)g4R$^13?.«2W±(D7n*-efc«9. Sg47G^te\ Yb, Tb, Sm 

[0105] *i*(D^iia§v^v'-7^^©M©ffl«, M^O^W*^aMT-%i:U 
, lXfi2^_hO#±^7C^<7)^W*^tt-Tbjm^%^U lXte2W_htf>Sg47n 
^^^*^#Tc^%^i-5i:, a, b^c^TSB^(l)-(5)^mi-^^^ 

(1)0. l^a^5. 0 
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(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0106] *MM(DteM^M^Zn-KE^y*x/VJ*&&\Z.m^X^^ ^£*SH4fc:|B»S: 

Kmx*&%m&<D^y^yv^&&m~f&mm&Mm&, (D - (3) ^mti-rh<Dtv 
x^ztK ^m^^m.mmmtvxnrm^,(i • ) — o*) £»ci-t><z>-e&5 0 

(l')0. l^a^3. 0 
(2')0. l^b^5. 0 
(3')2a-3^b 

[0107] mm<D^m9) 

Ce, Pr. Eu, MmRXFGdfabt£%Mfrbmfc£tl%lXfe2&±<DrtmXh% 0 

[0108] *mM<D^nK£%^*i/VJ*&&<Dmj&ffimte. zn<D^mM&am*%tu 
ix\-i2]^±(Dm±m7t l m(D^m&^$Yxbm z f%tu lxi^^^m^m 
(D^mm*&n\-xcm*%t-rz>b. a, b^c^riE^d) - (5) &mtc-rb<Dtft 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. O 

(3) 0. 5a-0. 5^b 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0109] M#&0^*£5M^%aT£1-53S£. lXte2£X±<Dft±M5Km<D<£mm$ 
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[ono] *mm<Dj&m<DM&-zn-RE^y^yvj>>&&fcm ^xh. ■fr&ifrmz.Bmz 
Kmx&%m&<D^y*i/VJ*&&<Dmf&mm%ffim#< cd - o> tr^c-r^o^L 

TV i^-feLV ^m^ffl^LTfiTIE^ ( 1 ' ) - (3 ' ) &ffitcrh(DXtbZ 0 
(l')0. l^a^3. 0 
(2')0. l^b^5. 0 
(3')2a-3^b 

com] mm<Dmmio) 

Mg, Znmf^±m5m^tsS7t^±.<D&&Xlb v ), %±m^m\^ Dy. HoS 
t^Er^^5^^^4R$tt51X^2^_h(D5c^-efe«9. ^45n^fi, Yb % Tb, Sm 
, NdRXJPGd^h^m^hm^thmXi^2]^±(DycimXh , 0, m57tm\-Z, La, 
Ce, Pr, EuRX^MTr^^^m^hm^^lX^2^±<DycmXh^o 
[0112] ^IliteO^^.t^^^v'^^^ila^ia^, Zn<D^mZam^%bU 

ixi-i2u±<Dm±m7cm<D^m^$\-xbm^%tu ixte2&.±<Dm47cm 

^**£^ff^cIg^%£L, lX«2^_h<D055n^^^*^tf-Cdm^-% 
bTZt, a, b, c^d^TIE^:(l)-(4)^7bi-^(D^S 0 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

(4) 0^c^3. 0 
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(5) 0^d^3. O 

(6) 0. l^b + c+d^6. 0 

[0113] ^±m^m. m^m&x^ms^m^fi^mm^e. om^%^mb-rzm&, 

TV vsas, ±50*UV ^fl^ffli:bT«TIB^; (1 ' ) - (3 ' ) *mfc~th<DX&% 0 
(l')O. l^a^3. 0 
(2')0. l^b^5. 0 
(3')2a-3^b 

[0115] (mm<Dtemi) 

J$iZ.Me&1]l\tt^y^>yj>>&&tfmfbtiZ>o MeteAl, Th, Ca. Si, Mn 
, Zr, Ti, Hf, Nb. Ag, Sr. Sc. B, C. Sn, Au, Ba, Ge. Bi. Ga, In, Ir„ Li, Pd. 

[0116] mm<ommi2) 

nm<D]&n7~ii(D\, ^tifr<DMm7b>ttz^y*i/VJ*&&&mMvxm&u 

[oii7] ^cvn-c, ^y*isyj>>&&mmmz.mm\MMm*misXh&\\ 
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[0118] ^^^^5t^SrfffiX«iltfe!)PX^^^^fflVNT^#^^L, J$ 

W1tf&tem&miXi>&L\t\ Z<D&<DmtQM£iflrft. ?a^400 c C~550 < C, 

150°C-450 c COMS-ei5)—1500^(Xf*24^F^) O^S^L 

o 

[0120] ^oj;5^iitfebnxsrfTo/c^i*fe&nx^fi, ^ta^^v^Thcpfli^^v^^vjB 

SPiifclfllXraJS ft LTV >5 0 ttflBiH^PXSr^Tofc^OiltfefJPX^^oV >TfcS\ 

o 

[0121] iutE^y:/^^^ 
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m~tz> 0 o^«9 % m^n<D^xm^m^n<>x^>^^ritcmK^^xnm 

[0122] tfffe^:/^i#5£^«t^ 

&w zL<Dm%m4kwn. tas^2oot:^_h5oo c c*«, mt&mmm& io#-i5 

<fo<5 0 

&^x\?v#—xm&&xf&tK$m&bhiz.±%-irz> 0 mMm^mmai: 

w®&&&mm&mirz> 0 ^(D^mmmmmmn(D^<b^-mm^xnm^ 

[0123] ±mmm<Di&ni2x^ m^^wwur^b^x^x^y^M^m^m^m 
ir^b^xx), mmmmt-rzox^ mm^mGfc&^xxyxymm-Mm 
\^-wim^mm\i^^b^i¥mir^b^mb^ 0 ^ ^mmmm^x 

±m^m^mmmx^xhm^mRxj^Mm^(D^^m^bmx^ 0 
[0124] ±mmm<D : mM7-i2iz.£tu^ ^^^^^f£*Lfcfflj&, 

Rxm^mz.m^m^m^M^^m^bvx(Dmm^Mvx^mAx^ 

m^bh^mm\m^^Mch^m^mMm^^^^^RW(Dm^ 

^m^mmir^b^x^ 

[0125] ^t, mmmK^ ^xmn-tZo 
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[0126] mmmiX^ 97W^%Mg^im^%Zn-2m^%l>y<D3^^^>^^4t 

[0127] MMM4X^ 96. 5]g^-%M g -lMT-%Zn-lMT-%Y-l. 5jg^%Dy£>45£ 
mt&@\5Xn^ 96. 5j^%Mg-lJJjC^%Zn-lJE^-%Y-l. 5JK^%Er<£>4^ 

[0128] ^jSfeW6-ett % 96. 5j®^%Mg-l^%Zn-l. 5MT-%Y-lJj§H^%Dy<D4^n 
lUfeWCri. 96. 5M^%Mg-lM^%Zn-l. 5Dg^%Y-lJ^^%Er©45c» 

[0129] JtUE^Jl-t^i, 97M^%Mg-lJ^^-%Zn-2J!l^%La(D35c^^^>[7-fc»^ 
It WJ2Ti*,97j^^%Mg-ll^T-%Zn-2lg^%Yb(D37n^^^>!>A^ 

[0130] itWJ3-efi % 97j^^%Mg-lM^%Zn-2j^^%Ce(D35c^^^l7A^ 
itWJ4-C«, 97j®^%Mg-lM^%Zn-2M^%Pr037C^-^^v'!>A^ 
JtWJ5-C«, 97m^%Mg-im^-%Zn-2J®^-%Nd037C^^^^^^ 
ltWJ6Ti^. 97M^%Mg-ljg^%Zn-2M^-%Sm035c^^i/-^v'!7^-a-^ 
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[0131] ##0!j£LTte. 98M^-%Mg-2MT-%Y(D2^^^^>!>A^^fflV^ 0 
[0132] 

£1\ Ar^^ffl^^T^J^^^^oT^^lll-?. JtW0l-9^## 
^J^tV^tVOm^^^Vh^^b, 0 10X60mm^ 

[0133] mitas, tt&mu 2^n^n<D&&%m<D^nft*<£ftx\,^ 0 m2\z^ mm 

mm6. 7<D&Mimn<D^M&^ftx\,^ 0 memt^ jt»j3-9o^^m^^ 

[0134] mi— Ei5^-rj;5(-, mmmi^tD^^y^^izi-iMmmmmm^cD 
'&&mmm®&fhx\^ 0 r*u-*j-u mi. Ei6&tJW^-r£5K:, jtifc^ji 

-9&7j?#%«;freft<7^^i/?A^^ 

[0135] mmmi-7RTfit&wi-9^tL^n(Dffimmfab&T<DzbtimM 

Mg-Zn-RE35c^^^^Tii, RE^Dy, Ho. ErO^iCAJ^glJ^JIfitat 
&Mf&£tlZ><D ^*J"U RE^La, Ce, Pr, Nd. Sm, Eu, Gd, Yb<D*&^f«M M 
mmmmtm^tl^\ Gdte\ La, Ce, Pr. Nd, Sm, Eu, Ybt^mm^M^ 
o~C:fc<9, Gd(D«» (Zn^^)Tiiftjg^^S«it«^$t^,/ ^ CV^^ x ^ 
W^«*it^^i-^7n^T^^Dy, Ho, Erb<Dm&mUXfe2. 5W^%XhM 
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Yb, Tb, Sm, NdRt^Gd^. Mg-Zn-RE (RE = Dy , Ho, Er) KS&bllfS 

m&ia*. 5. om^%sxr^h, ^mmmmmm^m^mf La, c e 

, Pr, Eu&t^Mmte:, Mg-Zn-RE (RE = Dy , Ho, Er) fcmiJllir&m&ia^ 5. 0 

[oi36] it&mi<Dmmt<Di&&m&mo—3o » mumxm. itmmnm&tt^ 

[oi37] mmttwvx-xm&nm.) 

wtmi<Dmm*(D\fy$)— xm&msuvxm, j£wy2o#i^<Dt>#— ^ 

[0138] (ECAE^PX) 

_h|Eit|^^!ll, 2^:tt^(D^5g*t{-400 < C-eECAE*PXSri£LfCo ECAE^PX 

m/fP<D~feXfoZ> 0 
[0139] (ECAE*PX#(Dt>^7— J*G£^f£lgO 

ECAE^PX^Jfebfd^^tV^— ^Si&$H-£9i¥ffiUfc 0 4HIC0ECAE*PX 
^(D^OtV^7— Jfctfc^ltf)f*;W82Hv, it»!j2<DK^-^76Hvl? 

ECAE*PXfff(D^W^ltSfebT10%@S(D^$(D[R]X^^ J (b^fc: o 8[U<Z) 
ECAEAPX^LfcfW^IS, 4[MICDECAE*PX^U7c:^i:{5t/u^$ ^^-f 

[0140] (ECAE%\\JLtt<D%gMiffiW 

ECAEiPX^b^^Om^^^SEM, XRD^oTfTofco JtWJl, 2 
^PX^f»|flC#^LTV>7^^W^^ Mm ^-^w.^^^^ MBK^ 

— ^fcLTV^ 8lHl<DECAEjPX?rb/c^-efi, 4[§I(DECAE^PX^bfc^^ 
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[0141] (ECAEmnu<D^mum 

[0142] mnm8~44<Dm^&<Dftm\M<Dm/toto&m 

^l-3I^LTV^ 0 
[0143] [^1] 





mm 

(at*) 


i°C) 


want 




0.2%H^j 
(MPa) 


(MPa) 


(%) 


«* 

(Hv) 


8 


Mg-1Zry-0.5Dy 


350 


10 




338 


340 


1 


78 


9 


1 


350 


10 


200 


212 


213 


10 




10 


MsHZn-IDv 


350 


10 


Mn /an 


320 


321 


2.5 


85 


11 




350 


10 


200 


270 


275 


3 




12 


MiMZn-1.5Dv 


350 


10 




1 344 


361 


6.5 


94 


13 


i 


350 


10 


200 


295 


314 


6 




14 


M*-1Zn-2Dv 


350 


10 


Oca 
rn /jm 


350 


385 


4 


96 


15 


I i 


350 ! 


10 


200 


301 


334 


5.5 




16 


MR-1Zn-2.5Dv 


350 


10 




336 


385 


7 


94 


17 


i 


350 


10 


200 


314 


348 


6.5 




18 


Mfir1Zr*-3Dv 


350 


10 


rfi urn. 


330 


387 


9 


94 


19 




350 


10 


200 


316 


358 


6 




20 


Mg-0.25Zn-2Dy 


350 


10 


rfi /nn 


310 


338 


4 


83 


21 


M*-0.5Zn-2Dy 


350 ! 


10 


rf» /en 


334 


363 


4.5 


90 


! 22 


i 


350 i 


10 


200 


307 


337 


7.5 




23 


ME-0.75Zrr-2Dy 


350 1 


10 


I £|iiffl 


330 


366 


4.5 


94 


24 


Mfir1Zn-2Dy 


350 


10 




350 


385 


4 


96 


25 




350 


10 


200 


301 


334 


5.5 




26 


Mflr1.5Zn-2Dv 


350 


10 


rA/im 


340 


361 


8.5 


88 


27 


1 


350 


10 


200 


307 


329 


10 




28 


Mff-2Zn-2Dy 


350 


10 




325 


347 


10 


84 


29 


i 


350 


10 


200 


283 


307 


13 




30 I 


Mjt-2 5Zn-2Dv 


350 


10 




280 


313 


10 


80 | 


31 




350 


10 


200 


255 


276 


12.5 





[0144] [&2] 
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[0145] [: 



?i? tiff iSll 


(at%) 


(TD) 


Wtfitt: 




0.2%j»* 
(MPa) 


(MPa) 


(%) 


a* 

(Hv) 


32 


MEr1Zn-2Er 


350 


10 


mam, 


350 


385 


4 


96 


33 


1 


350 


10 


200 


301 


334 


5.5 




34 


MgHZn-0.5Er 


350 


10 


m«na 


320 


330 


6 


78 ! 


35 


Mit-1Zn-1Er 


350 


10 


Oca 
rTi /on 


270 


291 


12 


80 


36 


Me-1Zn-1.5Er 


350 


10 I 




295 


321 


13.5 


88 


37 


Mg-1Zn-2.5Er 


350 


10 




340 


375 


8 


97 


38 


Me-1Zn-3Er 


350 


10 


ft /nn 


300 


362 


9 


98 


39 


Mr-0-5Zn-2Er 


350 


10 


rf> /jm 


302 


327 


7 


89 


40 


Mff-1.5Zn-2Er 


350 


10 


«:b 
rft/Jm 


304 


332 


10.5 


90 


41 


Mg-2Zn~2Er 


350 


10 




284 


319 


11 


84 : 


42 


Mg-2.5Zn-2Er 


350 


10 




286 


311 


8 


86 ! 


63] 


mmm 


(at%) 


(°C) 






0.2%W*r 
(MPa) 


(MPa) 


#lf 

(%) 


««* 
(Hv) 


43 


MeHZn-2Ho 


350 


10 


W> ADD. 


350 


385 


3 


93 


44 


1 


350 


10 


200 


310 


340 


8 





[oi46] n* (Dm&om&tt&m* ^ttiuist, iroufcio, &m\m%.2. 5mm/ 

[0147] m, ^mm\^±mvtcmm(D^mRx^mmmKm^^h<Dx^ti:<. 
(D^w^mm^^^m^xm^^^xmrn-r^t^mxh^ 

[oi48] mummmu ^mmiRxiit^M2^ti^fi<Dmmn<Dm^mm^'r^Mx 

mzmnm5<Dmm*(D&Minm*^-r^nxibz> 0 
m±mnm<Dmmt<Difc&nmit^-r^nx&z> 0 
msmmm?, s^h^ti(ommt(nfaMimM.*^ir^nxihz> 0 
[iii6]it^!i3-9^n^o^wo^^mi^^-r«-efoSo 

msi^mm^mm^mi^x^^^^^^mm^m^-rmx^o 
m9^mm(Dmm(Dmm7icx^^^iy^^^(Dm^mm^i-mx^ 0 
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[1] Zn&aJDK^^U Dy. HoRTJfcTfrttzm*bm&£tlZ'Pft<bi>in<D5n 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. O 

(3) 0. 5a-0. 5^b 

[2] 2n«raJK^%<M'U Dy. Ho&TJ^>fe&5Pa>b»&$;h,S^fc< ^ 1«^>tc 

(1) 0. 2^a^3. O 

(2) 0. 2^b^5. 0 

(3) 2a-3^b 

[3] f»^lx«2^*5v^T. mmM^mmm^^^^^^^^^ 

[4] Zn£raJj§i^%^U Dy, H 0/ S.U?Er^^^§pd^^$tL§^<^ia<7)7C 

^^tf-ebM^-%^*U 3»^Mg^J&i9, aa>^fE^(l)~(3)£«fc1- 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. O 

(3) 0. 5a-0. 5^b 

[5] Zn^aD^o/o-^U Dy, Ho&TfErfrb?j:%mfabmfc£n%&t!:<bi>m<DK 

mz&nxbm+yo^u &m$M&frbj&v). a^sTis^ cd - (3) &mit-r 
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(2) 0. 2^b^5. 0 

(3) 2a-3^b 

[6] Zn*raD§C*%"£*U Dy, Ho&T^r^bfc5i&&^3giR£*b5^fc< £fc 1»<£>tc 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

[7] Zn£a]j§C^-%^U Dy % HoRTmrfabte&mfabm$ltStLZ>'>te< thim<7)7n 

m^^-xbm^%^u i%i®&Mzfrb}&<9. atbttTSB^d) - (3) %mtc-r 

(1) 0. 2^a^3. 0 

(2) 0. 2^b^5. 0 

(3) 2a-3^b 



WO 2005/052204 



37 



PCT/JP2004/017617 



E, 3lgdJPX, Jg& 7V*> *B3t, ft if x FSW^X&tJ^;ixk(D*iWigUHlX©3 

-ey^^%^Wb, y ttTIBS: (4) (5) S^^^SrW* W-«it5»ft?««9tt 

(4) 0^y^4. 8 

(5) 0. 2^b+y^5. 0 

175^1 5©V>T 3®fc*3ivt\ HtflBMgiCYb, Tb, SmXtm(tt^* 

n (5) &mtz.irzk&ftmkttnmmM®ik^y*i'VJ*&&o 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

ff^^l7!;^150V^tVyii^— Jgt^V^T, ittfsEMg^La, Ce, Pr, EullFMm 

(4) rxi(5) $ffittzk&mkkirzn&&mm&^y*is?j>>&& 0 

(4) 0^c^3. 0 

(5) 0. 2^b + c^6. 0 

ffi#:mi7b^l5<D\,^'ftlfr-' 3gi-*3VvC, ffrfEMglClYb, Tb. Sm&tmda»bfc 
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zmi>*bmm£n&j>ft<bhiu<Dnm&&ft-?cm*%ttu La, c e , p r , eu 
RUdferm^, (4) - (6) ^itirzk&mkttnmmw&^r*is*7J*&& 
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(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. 2^b+c+d^6. 0 

[19] Zn<SraJfiK^%-&#U Dy, HoRXfEvfrbt£Zmfrbm&£tl%&te<bt>m<D7C 

(1) 0. l^a^5. O 

(2) 0. l^b^5. O 

(3) 0. 5a-0. 5^b 

[20] Zn£rajj§C^-%-^;frU Dy, HoRZ?ETfabte%mfabmfctSfrZ&%:<bhm<D5u 

b^wmb-r^m^mwim^^y^^o 

(1) 0. l^a^3. O 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

[21] ft#^i9Xi*20fc*5vvr, mttmimm^y*i'VA&&&^?&>vj>> 

[22] Zn&aJDK^'gm^ Dy, HoRXmr**bftZmfrbmfc&tlZ&t£<bhin<D7C 

, nmz$o\ ^xhcpmm^^^mR^mmmmmmm^ir^b^m. 
birzmmmmm&'?y^><?&&&o 
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(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[23] ZnSrajJ^ro^U D y> Uo&TfiEri>*ttZmt>*bmfc&tl&J>t£<khlU<n^ 
*Sr^tF-CbJDS^%^*U, mm*M&b*bfit*). ai:b«TIE^:(l)-(3)^»ci- 

(1) 0. l^a^3. 0 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

[24] ZnSrajgT-o/o-^WU Dy. Ho&xmri>*bti:Zffi^m&£*i&Pft< thlU^yti 

m&&ft-?bm*%ttu mm*Mgt>*bj&v, ai:b«TiB^:(i)-(3)^«fci- 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[25] ZnSraJjjC^/o^U Dy. HoRXm^^^m^m^tl^^<thlU<Oyc 
m*&%\-X*bB>*%ttU mm*M&t>*b!&*). a&>ttTiB^(l)~(3)«r?»fc-r 
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(1) 0. l^a^3. 0 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

^«227!>M270V^^^-^^*5V^, *alE*jl^Ja«5tffiOJ^f B ^ 
»^2275M28(OV ^tl^-JK^&V BulEiltt7JPX#>«Mg»±m7n^ 

fft^227^30<DV^n^-^:i3V vt, BUlEiltfefJPX^, ft fflU EC 

AE, §lgdJPX, Ig5t> TV*, <jta^ tfttf\ FSW>!jPX&t^;h,b<^9MUjPX<D5 

f»^22^310V^-f;Jl^- 3g^*5WC, tfflEiH4*PX^fTofc^(Di^M* 

«iowT-efc5iS§liSffi«ott^^^^^o 

fS^19J&^33^V>-f°^^-^{C*5V^T, BUlEMg^Y^oJ;tI?/ / *fc{*Gd^ 

(4) 0^y^4. 9 
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(5)0. l^b+y^5. 0 

ffl|j|S®1975rS34©Vvf tlfr— mzm^X. BiflEMgtCYb, Tb x Snx&.U*Nd^fb 

Rxt (5) ttt+zt&^ki-zmmmm^y*WA&&o 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

tjt^3®19^M34©V>-f *Lj5>— 3Sld*5V^T, IfrfEMg^La, Ce, Pr, Eu&TJ*Mm 

(4) (5) m/t^fc«r4W^«l«aSUei««9tt^^5^^^ 

(4) 0^c^3. 0 

(5) 0. l^b + c^6. 0 

|»^19^^34<DV^tbd^— ^{C*3V>T, MIBMgfJlYb, Tb, SmS.t^Nd^^b 
*5pJ&^^$H^«:<^ia©5c3tfS:^-CcJS^%'^^b, La, Ce, Pr, E 

c3ttKlB:TfB5£(4) - (6) &ffitc1rzb&'&WLb1rzm&mM®&^ir*i/V&& 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. l^b+c+d^6. O 

m$t1&17b^37<D\,^Ttlfr— 3Kt£*5WT, ffffEMg^AL Th, Ca, Si, Mn, Zr N 
TL HL Nb, Ag. Sr, Sc x B, C, Sru Au N Ba, Ge, BL Ga, In. Ir, Li, Pd, SbR 

^y*^v&&&mmm&ftz>jLmb. 
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(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

(1) 0. 2^a^3. O 

(2) 0. 2^b^5. 0 

(3) 2a-3^b 

«^39X«40{C *3V ^"C, MIB^^i/^A^i|^{*hcp«5t-^^^^^ 
M^^O^^KOV^T^^— ^iC&VvC, tulEMg^Yb. Tb, SmR&Ndfab 

&tf(5)£^i-r££#m£i-5iE5^iii^^ 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

|f^407!rM42(DV^tl^^^^*5V^, ffffEMg^La, Ce, Pr, Eu, MmR 

ie^ (4) rxi (5) zmtcTztzwMbTzmmmmm&^y*^? j»&&<Dmt 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

fjM^397^41<£^-f tL^— JS^&lvC, tfHEMgfCYb, Tb, Sm&tFNdd^ 
*SPd^51^tV^)^<^lS<D5c^%^t|-T*cm^%^b x La, Ce % Pr, E 



WO 2005/052204 43 PCT/JP2004/017617 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. 2^b+c+d^6. 0 

[45] Zn£aJj§C^-%^irU D y> HoRZ$Vrfrbt£%^bm&£tl%&ti:<khim<7>jz 

mz^x-h^yo-smu mmsM&^f&v, a^b^ris^a) - (3) zmtiir 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[46] Zn&aJj§C^-%^U Uy. HoRT$Erfrbt£%mfrbmiR£tlZ>'Ptj:< thlU^yii 

Mia^|iJ^icM^PX^J;S@^^tT5-^t-J;9M^PX^^sxmi, 

(1) 0. l^a^3. 0 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

[47] tt^«46X^47^joV>T, ff||E^^^^^^5t^)^hcp«5t^^v'^A 

[48] ff^J®45^M47(DV ^-f4^56 i — ^^*5V vC, HufEMgf^Yb, Tb, Sm,&.T/Nd;^£> 
jfcS^/&^«^tb5^^<i:t>ia^)7n^l^ff--ecM^%^^rU cteTiE5£(4) 
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(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

ft^457!?M470V^^— ^{^*5V^T, ffjlBMg^La. Ce, Pj\ Eu, Mml 

ies: (4) ( 5 ) ^mtc^t^mtir^mmmmm^^y^^<Dmm: 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

SJ|3j&®457lrM470>Vvf jfrj^ Jg^V^C, iiufEMgtCYb, Tb, Sm&tfNd)6>£> 
^SS¥d^M^tb5^<i: 1 bia<^5c^^tf-ec^%^U La, Ce, Pr % E 

c&tfdteTfB^ (4) - (6) 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. l^b+c+d^6. O 

ff^^397I^50<£>VN-f t^^g^^T, tfflBMg^Al, Th. Ca, Si, Mn % Zr 
. Ti, Hf , Nb, Ag, Sr, Sc. B. C. Sn N Au N Ba, Ge, BU Ga, In, Ii\ Li, PcU Sb 

tt^397!;M5i<Dv^tt^^^*5v^, mmmmniLfe, jzm. &mu ec 
ae, sigdrax, mat. TV*, mi, FswmiiRxf^frb&m'om^tiutt? 

ff^397^52<^T;ft^-^:i3V^T, fff|Biltfe!)PX^fT5^^M*f*l 
5^T-efc5i«^^ffiPti'V^^'>A^ 0 
fit *JS397I;M52<£>1 ^Kl&V vT, itfiEM14#PX£fT5^^*tel 
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[55] If 5fc^397^54<£>V >1"*tA>— >® fc*5V MIBMtfcbPX^trf^SX^O^ ^ 

[56] f»^55{clfeV>T, md$&®M<D$km^ 200 { C^±500 < C^T-10^_h2 
[57] ff*:3®397IrM56<OV^ttd^— 3StJl*5V>T, MIEiltfetraX?rfTofc^O^^^ 
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